A biologist's thinking man  by Williams, Nigel
remain figuring out the specifics of
how particular cellular processes
or machines actually work. Most
biologists love this kind of scientific
sleuthing. At the same time, there
are great rewards to be had from
taking basic ideas, and exploring
them on a large scale, especially if
we want to know how the whole
cell (or tissue, or organism) is put
together. I think there’s a tendency
to equate ‘big’ with mindless,
which is far from the case. Large
datasets and innovative techniques
challenge us to think in new ways,
which can’t be bad. These broad
experiments also force us to work
cooperatively, which is something
we’re not very used to.
Any views on journals and
publication? If your work is
significant and worthwhile, people
will find it regardless of where it’s
published, especially in this age of
electronic browsing.
Groundbreaking work may be hard
to get into the ‘top’ journals,
because it doesn’t fit established
norms; by the same token, if you
publish something in a ‘top’ journal
that’s trendy but isn’t really much
good, it doesn’t help you in the
long run. The main question is
whether a paper stands the test of
time. There’s a tendency on the
part of students to view publication
in anything other than the ‘top’
journals as a failure, and I think this
is a huge mistake. It seems to me
that electronic publishing is
starting to level the playing field,
and other web-based forms of
publication are springing up, which
is very healthy. I believe that peer
review is important, but is currently
overdone — it is not uncommon for
a referee to see the same paper
through three rounds of revision.
This is a waste of time, and runs
the risk that the authors end up
publishing what the reviewers or
editors want to see, rather than the
paper the authors actually have in
mind. The question is how to
maintain a significant level of peer
review, while making the options
for publication as diverse as
possible.
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The philosopher, Daniel Dennett,
has been the doyen amongst his
profession for many biologists
with his series of popular books
looking at questions thrown up by
Darwin’s work. How does natural
selection lead to such things as
consciousness and minds? In
recent years his books on such
issues have earned him the
respect of a formidable list of
academics. Philosopher Richard
Rorty praised his ‘extraordinarily
lucid argumentation’. Steve Pinker
credited his ‘twinkling wit’ and
Richard Dawkins referred to his
writing as a ‘torrent of stimulating
thought’.
But his unstinting materialism,
which he now calls naturalism,
has roused many critics of his
approach. The question hangs
around the issue of determinism.
This is the issue of Dennett’s new
book. As he points out, educated
people today are often trapped in
a strange kind of double-think on
the topic. Officially, they believe
physical science calls for
determinism, which proves they
have no control over their lives.
But in actual living, most of the
time they do assume they have
this control. They ignore their
supposedly scientific beliefs but
these can still cause deep
underlying anxiety, confusion,
guilt and a sense of futility.
“The proper job for
philosophers here is to clarify and
unify the often warring
perspectives into a single vision of
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A biologist’s thinking man
Philosopher Daniel Dennett believes he has an evolutionary explanation
for one of biology’s most difficult concepts: free will. Nigel Williams
reports on his latest book. 
Material gain: ‘Philosophical investigations are not superior to, or prior to, investiga-
tions in the natural sciences.’ Freedom Evolves by Daniel Dennett is published by Viking
in the US ($24.95) and by Allen Lane in the UK (£20).
the universe,” he says. He
believes philosophical
investigations are neither superior
to, or prior to, investigations in the
natural sciences. Concern about
free will is one of the key issues
behind most of the resistance to
materialism generally and neo-
Darwinism in particular, he says.
Dennett spells out just how the
process of natural selection can
generate organisms with greater
choice in their actions. “We are
now finding increasing complexity
throughout the developing
spectrum of organic life. The more
complex creatures become, the
wider is the range of activities
open to them. And with that
increase goes a steadily
increasing degree of freedom,” he
says. “The freedom of the bird to
fly wherever it wants is definitely a
kind of freedom, a distinct
improvement on the freedom of
jellyfish to float wherever it floats,
but a poor cousin of human
freedom.”
He sees Descartes’ split
between body and soul as one of
the key problems needing to be
confronted. People are still “made
anxious by the thought that if
science shows, as it were, that
there’s nobody home in a human
body, then there is nobody to
blame and there is nobody to take
pride,” he says. “So the task for
the naturalist like me is to show
how there can still be persons
without being Cartesian persons,
without there being a little
immaterial soul that animates and
controls the body like a
puppeteer. That is a hard thing to
show, but I think I can.”
“My main task – and it feels like
moving a mountain – is to get
people to realize that determinism
and inevitability are not
synonyms. There is no interesting
relationship between determinism
and inevitability. If your world is
determined, it doesn’t mean that
your future is inevitable,” he says.
The way to get at this is by taking
the word ‘inevitable’ and looking
at what it means, he believes. “It
means unavoidable. Its opposite
is avoidable or evitable. So, what
you have to show is that you have
an evolutionary process in a
deterministic universe, then what
you get is growth and the eventual
explosion of evitability.” As
complexity evolves, more and
more things become avoidable.
“What is ironic is that it is the very
predictability that science gives
you increases that evitability. It is
because we can foresee the
outcomes of various
circumstances that we can take
action to avoid them, and the
reason we are so much more free
than other organisms is because
we can see farther into the future
because we have more
knowledge.”
Free will is an evolved creation
of human activity and beliefs, and
it is just as real as such other
creations as music and money, he
says. It “does not require any
‘human exceptionalism’ that must
shake a defiant fist at Darwin.”
Determinism, he says, is not
fatalism. Fatalism teaches that
human effort makes no difference
to what happens, and we know
this is false. Human effort often
does make that difference.
“What makes this effectiveness
seem impossible is not science
but the rhetoric that has depicted
the mind as a separate, helpless
substance being pushed around
by matter,” says philosopher Mary
Midgely, who has welcomed the
new book. That simplification
grew from “the conviction that a
single simple pattern, found in the
interaction of its smallest particles
must govern the whole of nature,”
she says.
Dennett’s attempt to draw ‘free
will’ into the entirely materialist
and scientific view of the world
provides a boost and a challenge
to those still seeking to
understand the full evolutionary
legacy of Darwin’s work.
Quick guide
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Why this name? Little to do with
large Japanese wrestlers.... SUMO
stands for small ubiquitin-related
modifier. Although the SUMO
sequence is only 19% identical to
ubiquitin, its three-dimensional
structure is very similar. The
‘official’ name for SUMO-1 is
SMT3C; the related SUMO-2 and
SUMO-3 proteins are SMT3A and
SMT3B, respectively, in GenBank
and SwissProt. As usual,
researchers don’t care too much
about official names and generally
use SUMO, probably because it
goes so well with the term
‘wrestling’ (see literature).
Are there more than one?
Depends on the species. Budding
yeast, Caenorhabditis elegans and
Drosophila have just one gene for
SUMO, and this is essential in
yeast at least. Humans and mice
have three SUMO genes; however,
there are other ubiquitin-like
proteins that are not considered
SUMOs (although some of them
behave similarly).
What do they do? Like ubiquitin,
SUMO is covalently conjugated to
other proteins, in a similar
multistep process to ubiquitination.
SUMO is first processed to its
active form by removal of its last
four amino acids to leave two
essential glycine residues at the
carboxyl terminus. It is then
activated by formation of a
thioester between the carboxy-
terminal glycine and a cysteine of
the SUMO-activating E1 enzyme
(SAE1–SAE2), transferred to a
conjugating E2 enzyme (Ubc9) and
finally passed to the ε amino group
of specific lysine residues on target
proteins. In some cases, at least,
this last step is regulated by
SUMO-specific ligases (E3s).
What don’t they do? Unlike
ubiquitination, SUMOlation does
not target proteins for degradation.
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Plain speaking: Daniel Dennett has not
strayed from exploring the implications
of Darwin’s work and believes he now
has an evolutionary explanation for the
development of free will. 
